Occupational risk factors are one of the major causes of health-related problems of brickfield workers. The purpose of this study was to assess the occupational health illness of the brickfield workers. Methods: This cross-sectional study was conducted in the unorganized brick kilns in the south-central part of Bangladesh. Multi-stage probability sampling technique was applied to select brick kilns. A total of 220 workers from 10 brick kilns with one year of working experience were selected. A Standardized Nordic questionnaires and semi-structured respiratory questionnaire was applied for the collection of quantitative information. Results: The mean age of the workers was 39.01 years and most of them were male. The average working experience was 7 years and about 40% of them worked more than 8 hours in a day without any break of the week. A total of 140 subject (79.5%) had musculskeletal pain and 140 subject (63.6%) suffered from respiratory problems. Multivarite logistic regression model showed that type of working was the only independent predictor of both musculuskeletal and respiraory problems. Conclusion: The findings of this study revealed a high prevalence of musculuskeletal and respiraory problems in brick kiln workers. Brick carring was the most hazardous task among workers at brick kiln industeries. Citation: Ahad Biswas AA, Saha MK, Hasan I, Faisal M, Prokash J. Occupational musculoskeletal and respiratory illness among brick kiln industry workers in Bangladesh. Caspian
baking (burning of moulded bricks in furnaces). Work-related illnesses are very common among the brick-kiln workers because they are living in a poor environment adjoining brick making units (1) . Several studies showed that the labourers working in the brick manufacturing units suffered from acute and chronic musculoskeletal problems due to awkward working postures , heavy workload factors such as force, manual handling, repetitive work and vibration as well as movements (2) (3) (4) (5) (6) . Previous studies have identified the relationship between highly repetitive work with neck and neck/shoulder musculoskeletal disorders (7) . Workers, especially molders, are directly exposed to dust which contains a mixture of inorganic compounds including free silica, iron oxide, etc. Additionally, the workers have to face with high temperature along with more proximal exposure to smoke and some toxic gases like sulfur dioxide, hydrogen sulfide, carbon dioxide and carbon monoxide, as well as particulate air pollutants while burning biomass fuels (8) (9) (10) (11) (12) which places them at the higher risk of developing respiratory diseases (13) (14) (15) (16) (17) . The workers have to walk on the hot surface while monitoring and regulating the fire. Exposure to heat stress can lead to some physical and psychological health problems. Heat can effect on human health ranging from a mild annoyance, such as heat rash, to death from heat stroke (18) (19) (20) . Moreover, absence of personal protective equipment makes workers more vulnerable also to injury associated with material handling (12) . In Bangladesh, located at Southern Asia, there are at least 7,000 brick kilns, both legal and illegal that are expanding rapidly (21). However, according to the Bangladesh Brick Makers Owners' Association, there are around eight thousand registered and unregistered brick kilns in the country and a significant number of these producers are not formally recognized as an industry and do not equipped with advanced technology (22, 23) . There are little information about the occupational illness of brick kiln workers in under-developed countries. Therefore, this study aimed to assess the musculoskeletal and reparatory illness of the workers at brick kiln industries in Bangladesh.
A cross-sectional study design was conducted in the south-central coastal district of Bangladesh where many brick industries are available from 1st April to 15th May 2018. Multi-stage probability sampling design was applied to select the brick kilns. At the first stage of the sampling, south-central coastal districts of Bangladesh were selected based on the information of the brick kiln industries in those districts. Then, 10 Upazila (Sub-district) were selected from those districts based on the number of brick industry. Finally, 10 (Ten) Brick Kiln industry was selected from the sub-district based on the information of best and worst condition ( Figure 1 ). From these Brickfields, the workers whose had at least one-year work experience in the brickfield and agreed to participate in the study were selected for interviews and a purposive sampling technique was used for selecting the participants. A total of 220 workers was purposively selected whose main task were to moulding, firing, and carrying bricks for shifting from one place to another. Those workers with known musculoskeletal disease such as osteoarthritis, rheumatoid arthritis, and cervical spondylitis were excluded from the study. The musculoskeletal symptoms and pain was measured using pre-tested Standardized Nordic questionnaires (24) . It had questions about discomfort on different parts of the body including neck, shoulder, elbow, wrist/hand, upper back, lower back among the workers. Respiratory illness and symptoms was evaluated using semi-structured questionnaire adopted from American Thoracic Society Division of Lung Disease questionnaire. Chronic Cough was defined as cough occurring 4-6 times per day for most days of the week at least for three months of the year and for two consecutive years. Chronic Phlegm was considered as sputum release at least twice a day for most days of the week for at least three months of the year and for at least two consecutive years. Chronic Bronchitis was defined as occurrence of cough and sputum release for most days of the week for at least three months of the year and for at least two consecutive years. Asthma was defined as difficulty in breathing characterized by attacks of shortness of breath with wheezing (whistling sound on expiration) at least two or more in the past two months with normal breathing between episodes of attack or asthma diagnosed by a physician. Smoking was defined as currently smoking of 1 or more cigarette. Data were described using proportions, mean, and standard deviation according to the type of the variables.
Figure 1. Location of the Brick Industry
Cross-tabulations with chi-square test were done to compare the frequency and percentages of the subcategories. Multivariate logistic regression model was performed to estimate the adjusted odds ratio with 95% confidence interval. All statistical analyses was performed using SPSS version 21. A p-value less than 0.05 was considered significant.
Among 220 respondents, most of them were male (74.5%) and 25.5% were female. The mean age of the participants was 39 years (standard deviation (SD = 13.2). The majority had education up to primary level (66.4%), were smokers (62.7%), and had a family size of 4 to 7 (88.6%). Regarding to the duration of working, 58.2% were in the brick manufacturing occupation for less than 5 years where the average experience of working was 7.09 years (SD = 5.56 years). Approximately, 42% of the respondents worked in the brick field above 8 hours in a week (Mean = 8.66, SD = 0.94). About two-third of the respondents (64.1%) worked all the day of the week. The average working day of a week was 6 days (SD = 0.55). Regarding to the type of working, most of the respondents were the brick carrier (40%) followed by brisk stackers (28.18%). Table 1 shows demogrphic characteristics of study participants. The majority of study participants (79.5%) experienced musculosketal problems. Figure 2 shows the frequency of musculoskeletal pain in different parts of the body. The most prevalent site of pain was hand (79.5%) followed by neck (74%).
Figure 2. Frequency of Different Musculuskeletal Problems in Prick Kiln Workers
A total of 140 subjects sffered from different kinds of 63.6% respiratosy problems. Figure 3 shows the frequency of different types of respiratory problems. Almost one third of the participants (39.1%) had cough among them 6.8% met the criteris of chronic cough. Wheezing and plegm were the two other prevalent respiratory symptoms in the study participants. Table 2 shows the distribution of musculoskeletal and respiratory problems according to the respondents' personal characteristics. The frequency of both problems significantly decreased with age. A higher proportion of younger worker suffered from musculuskeletal (90.9%) and respiratiory problems (77%) compared to older ages. Among the two sexes, the frequency of respiratory problems in female (75%) was significantly higher than male (59.8%).
Regarding to the work experience, workers with less than 5 years work experience in the brick field were significantly more suffered from musculoskeletal (93%) and respiratory illness (73.4%) rather than those who had worked more than 5 years. Regarding to the duration of daily work, the frequency of musculoskeletal pain was significantly higher in those who had worked 8 hours (89%) than who had worked 8 to 12 hours (66%) in a day. Among the various task of the workers, the highest frequency of musculoskeletal problems were among brick fireman (95%) followed by brick carriers (92%). Type of working has also significant relationship with respiratory problems. Brisk molders had the lowest frequency of respiratory problems (6.5%) compared to brick stacker (79%) and brisk fireman (75%) ( Table 2 ). Multivariate adjusted model showed that types of working was the only independent significant predictor of both musculoskeletal and respiratory problems. In the model, the brick carrier was considered as the reference group because of larger size. The odds of musculoskeletal problems in brick moulder was 93% lower than brick carrier (P-value < 0.001). But, the odds of developing musculoskeletal problems in brick stacker and fireman was not significantly different from brick carriers. The odds ratio of respiratory problems in brick moulders was 0.04 compared to brisk carriers. (95%CI:0.006-0.23). The results of multivariate model are shown in table 3. Abbreviation: OR, odds ratio; CI, confidence interval, * P-value < 0.05, ** P-value < 0.001
With the high demand of infrastructure development, brick making industry in Bangladesh is a rapidly growing sector. The brickfield is an informal sector where the workers are recruited on a seasonal basis and they work temporarily for six to eight months during a season (22, 25) . In this study it was found that about 58.2% of respondents had been in the brick manufacturing occupation for less than 5 years working experience, however, they did not continue work more than six months in a year. Several studies had been conducted among the brickfield workers to evaluate their musculoskeletal and respiratory illness (2, 6, 8, 11, (26) (27) (28) . This study found that more than two third of study participants suffered from different musculoskeletal problems. This finding is in agree with previous reports (8, 12, 27, 28) . Working in the brickfiled has significant impact on the human body because of manual molding, stacking, firing, and carrying the bricks (4, 29) . The brick filed workers most often work in awkward postures so naturally, they suffer from various musculoskeletal disorders (4, 30) . Among different task of working in the brick filed, the brick carriers had the highest prevalence of musculuskeletal problems. Furthurmore, neck and upper extremities including hand, wrist and shoulders were the commonest site of pain reported by the workers. Carrying heavy loads above the shoulder is one of the main reasons for pain in the upper extremities of the body. A high frequency of pain was also determined at upper and lower back probably because of bending, carrying, and lifting heavy loads. Previous studies reported that musculoskeletal illness have been significanlty associated with constant awkward postures for prolonged period of time (27) . This study found a high prevaence of respiratoty problem including asthma, cough, wheezing and phlegm that is in agree with the findings of previous reports (31, 32) . Brick kiln is a workplace where dust and smoke exposures are common that may contribute to various respiratory problems. Similar findings also have been seen in previous studies (11, 33, 34) . A study was found in croatia where 31.8% of chronic cough and 26.2% of phlegm was observed on brick klin workers (35) . Due to the high frequency of dust and smoke in the brick kiln which was the main prevailing cause of respiratory symptoms, had been found in earlier research (36) (37) (38) . In this study there was no relationship between smoking and respiratory problems. In a review on papers published over a period of 35, there was very little to support the view that the risk of occupational asthma is increased in workers who are smokers (39, 40) . A study was found in Nepal where the researchers showed that the workers who involved in brick loading/carrying and firing had the significantly higher prevalence of chronic bronchitis (26) . In this study the multivariate adjusted model showed that type of working was the only significant independent predictor for both problems. Furthur investigation revealed that there are significant relationship between types of working and age, sex, years of work and working hours in a day. The frequency of brick moulders was highest among older workers, those who worked more than 8 hours and workers with more than 10 years of work. Brick moulder was as a group of worker who had the lowest frequency of musculoskeletal and respiratory problem. This finding suggest that type of working may play as an important confounder for the significant univariate association between age, years of work and working hours in a day with musculoskeletal and respiratory problems. This study suffered from some limitation including small sample size on a non-representative sample that may confined the generalizability of the results. Respiratry findings was evaluated through self-reported questionnare and the workers did not evaluated using comprehensive respiratory examinations such as spirometery. This limitation may induse some information bias for estimating the prevlance of different respiratory problems.
The findings of this study revealed a high frequency of musculuskeletal and respiratory problems in the brick kiln workers. Type of working was as the main independent predictor for both problems and the probability of developing musculuskeletal and respiratory problems was highest among brick carries. This study recommends further detailed research on workers health education, as well as implementing the new law and strengthening the existing rules and regulation in this unorganized sectors to reduce the impact of health illness.
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